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CLEANING METHOD OF SEMICONDUCTOR MANUFACTURING DEVICE 

PROBLEM TO BE SOLVED: To provide a cleaning method for removing a reactive 
byproduct effectively in a CVC system, in whicfi a film of Ru or Ru02 is formed, and an 
etctiing processing system. 

SOLUTION: In a cleaning m^tKxJ, an oxide gas of oxygen atoms a 03 as an etching gas 
for cleaning the inside of a processing system is used to remove a reactive tjyproduct 
containing Ru deposited or stuck to the inside thereof in a cleaning step. The cleaning is 
carried out hi a short time at a temperatwe of 25 to 2S0°C with 03 density of 5% or 
atx>ve. By using the etching gas mentioned alx>ve, the cleaning is carried out without 
damaging the manufacturing system. As another oxide gas. an oxygen hafide gas or an 
N20 gas may be available. In this way. an availability fector of the processing system can 
be increased, and a decrease in yield caused t}y contamination can be prevented. 
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mm0'M^j:< b t mmmizmt f^mm ttz r u 

h^wmm.(nmm5m:h'>x . mi9')--y-/x 
, mim 1 T&A <r>\.^-ftii}^r>i.zimmmw.m 

x^h^mwmm.ffm&-m. 

(00011 

m&\izm%mm fcLTRu^>2,V^{iRu02$: 

ymm-^:^y^yymm<^mwm&^'&<r)9 >j- 

, mzztic>^mcr>J'^Ki:< b t,Rt5S 



I.. 

[0002] 

immm "f^"^^ xn^nmitizmK dram^ 
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[0003] m^. ^(mcnmmmmmfAb lxm. m 

i.{fBaS rT i O^b^^^tz^'mmWliifmi^iX 
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X. !f^m.mznimwL^mm<on^iho^ti^M: 
< . nmi^f3^-:>m^B^cr)mtifzmmm% -^^is c v d 
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^±X Ib^-^oiktmm^ff-^X^^fz. ^cot^ib, Ztl 

(0 008 3 -f-ClT. Si. Si3N,^:t'Otj!*tt 

mm:thcvD^m.^zmix^i. mtmm^i- 

9 2 3 S5^^Jkm. ^WP^A - 1 5 5 8 27 ^^m, W 
g3¥4-l 81 734-^d;j$8. 1«lfW7 - 7 88 0 8^ 
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[0009]— RuJ)|>V^JiRu02t7)Xy^>^ 
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i:miRirzi,(7)x$>i. 
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[0019] :^%mcr)i/ ^)--yifiLWiZii\^x 

ii. mmmj:>mm»^^m-ht. mmo^\,z-^\^ 

[0020] Ru{4a^2 4 5 0-C. ».^i*«>3 7 00 
-CX'h 'OW^JBm< . R u O2 1 |^«t-|g^A<iSV % 
<r){znL. RuO,{i:li;52 5. 4°C, m^AOXtm 
mffi*^SV%, Ltz1f->X. Ruhh^^MRuOi-CV 
D^BtL<l4x.y^>^^Siartt#«LfcRu. Ru 
OjIRS-fls^SlBtc J: 0 R u O, i: ttai. S^t^lHIL 

(002 1 J OT, Ru$>l>v^{iRu02fc, O2. OlS 

(^KEMm^Mmzmmt^. Ruj,^v%{iRu02 

to^ff^mii^lht. ^ti-iftid^i^ (1 ) . (2) 
[0022] 

[fki] 

- ( 1 ) 
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RuOz +02-'RuO, t 

(AG) ir^tlt. 5« ( 1 ) •C-«AG*«-14 0k J 
/mo 1 . (2) T-{iAG*n 0 1 . 77kJ/mo 

Kiaijttr*^ Ru02A>'Ru04t^i^|.RJE<i^Jfc^fc' 

Ru (a«£) +4 0— RuO^ t 

[0026] 

RuOj (Jm) +20-Ru04t 

(AGXi, 5*(3)T'{l-1067kJ/ino 1. 3* 
(4)Tii-36 1. 7 9k J/mo 1 -CJ)!*. ±0 
X. Ruti^ (1 ) <7)O2J:0t^ (3) OOM^tR 

jeLA:^r3&«RuO,^4^L,g<. i/i, RuOjO*^ 
(2) oo^iOt^ (4) <0OiS^tRiE§-ii:fc 

Ru (Blf*c) +4/303^Ru04T (§5*) 
[0029] [fl:6l 

RUO2 (IK*) +2/3 03^Ru04T 

(AG){i. 5t(5) t'ti-357. 3kJ/inoK 
^(6)T{i-6. 9k J/mo 1TJ>I.. io-C, ^ 

( 3 ) . ( 4 ) cOOM^ J: 0«iRJGLIiv^*m u O, 
Ji^^^tiS. tit. 03«02fcOj^^(c^»$it^v> 

[0030] J3Li:i'). Ru t L<«Ru 02*»^>Ru 

[ 0 0 3 1 ] tit. ^^r{4/Noy wbssgfc^^ 

rtStcltat ^v:{4#«L^>:R u $r^t/RI5^)S!R5t OR 

[00321 *^aBJ4. C V DUS t L < iix y ^y;/ 

^0©V^Ru04S:±fig§ii-|.^tlcJ:0. ^Wm. 

[00331 St. *li&BB<^±ieB!<b!rx2:fflv^^cRlE 
tfcV^T. 2 5~2 5 0rX'RlE$-<i-S::tti'). 5g 

^c^iOJiRg$•5%l.:U:■c-K^e$■^i■s^li:{cJ:'5, 'm 

[00 34 ] ^%^n<^>±Ximt^:'M. ^m<n^ 
^t£\.^tz>^. m^^m.^^-ft.z9 >j--> y^'ii 'J z 



(2) 



otoRjBTJi. ( 3 ) . ( 4 ) 
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Ut/^R u O4 ^miz^-th i i: 3&«f # i . 
[0027] 03«ORIBT«, iXslli ( 5 ) , 
(6) t^rS. 
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[-fbs] 

(5) 
(6) 

[0035] 

mmmf^mmtt, mutRuOiCommcvD 

±{ccvD(ij:0RuO2fiM^j^^L7t, ^mcom 

S(*|cO;7y-->/{4. O3ttJ&S2 0s*>^>. 03;<fX 
Srlia 1 ) rtfc;tf>^y^r7-'v-/ H 1 41: 

:frLTi«ai^-y:. ^yy^9>x/<f\^f2HZj:*)^ 

<^tmmm^i:m&Lxn'yfz. 

[ 0 0 3 6 1 03{J:R u <or7X-7X y^y^^SOWl 
BSBIiffillT-*)'), ^OiSaSrfflV^-Ox/M 2±(cjg« 
^n/c R u fS«{clilttc7)M-^- tfzf)<-yX 

m^-^^-yim^Lfz. :s^'/^yy^zxhf'^^-ym 

AW4 0 V Sr^V^T03;^'X$-;&'X«*&ffi'g3 6 S-ffl 

LTSis ('</Pv>-3 1 ) rt(ciiaj$-«i-. :2yy^9 
yx/<^iv-rA 1 twj; oxyf-y^^i^t mumiiA^m 

[0037] zff^mx'XtmoixikOi t tfzh<r)X'h 

0. ^miSLmi2 5- 2 5 0°C. atL<t47 0-2 0 

ovx-noztizx*}. -eLTSFtu^Osaiesj^w 

1. X-noZtiZX*). J&Sag (X y-f-VT'L'-h) 

[00381 WT. HSftlJiJtc J: 0 *l6BflOi|ig|(*S!!jiJ^ 
(00391 

immm] <mti&mi}^^m<r)^i<7)mmmx'hm 
m!mm(DR u ^tmm c v o^asrii i izx omm 

( 1 ) mmm& 
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±{C^-tCttl&$-tl> S U S^X^J^i-A- V-'v-y H 1 4 

^<OSr|5Sit-r-S./oi6t-:7- 1 6 J; OiJDSfc^ixTV^S. 
[ 0 0 4 0 1 f-A- :^>'N' 1 1 tti. Xtt*&get 1 5 atJ 
itXAWlTv. 18v. 19v. 2 0v(£-trt-LT^ 
m!Sip|;<^;^fc'5:SRu (EtCp) j C^^iL. Etc 
p{i:x-f;l/£/^n'<:/:J'i;xr^/KC2H5C5H4) cOBS 

I. Ojtti&s 2 0s i^mm^tix V >^ . 

1004 11 iJt. Sf^fl 5bS::n-LTf-^WN'l 

1 rt«<offi:fj«r»Jlirr&fc*>ori y ^ 2 
liJ<}:t/Sr^S2 2*<«i^$fl-CV%S, 
[0042] ClOj^Btt. -^x/M 2Sr«SL>th-3' 
- 1 StCi ')'>XA|r*«;2 0 ox:-? 5 0*CfCjD?fet 

\z-i'-ieizxmi5oxMSnztmxx\>^t, x 

10 04 3] ttz. ^XJ\(Oi&m»^i:i^)-it-ti>t: 

ffmn^±^^^^:^^^mm^^<^scK&'S:m^ix\^ 

[0044] OsJis ^fflSStT^fe-CR u tRlB 

^^;t'sm'xtt»5L. RUO4, HjOSr 
[ 0 0 4 5 ] J-Ui i 0 . ±ie#«!B!K?>^SB£)S^ , O3 

T\ Oii^ *j~-y:/izxicvDmm.mmm<7)^±M 
100461 {2) 03izx&:7')-~>y(7)mmmi 

$-^-tl.^»^><^f^+5r#l.^«>. Ru<003tcJ:*x 

IISIiaSiEim2 0°C-4 0 0°C, K-h^smt-k 
Efl 0~2 0 0Tor r, O3 iHSti 1 3 0%i: 

[004 7 1 ^SJii±ieCVD^B^fflw>T'fTV\ itx 

■i^y'/'Wchh R u K-t>r/i{i±iec v d^-st-^ 

RL /i'''X/>5rfl1i. >/c, R u R-^^ 7"'l- rC v D^a- > 



[0 04 81 02tCX-yf->':/U-b<?5iaJKflc#ttS:* 
f . X y-f->:/U-h{il SO'CftiS-Cfifc'ct^rO. 1 

-53t. 02 a:'?, aS*^2 5°C-2 5 0''CT'J>iltf5n 
m/mi nlXh. $ <i>t»^ Lv^7 0-2 0 0*CT'*<1 
If 5 0 nm/m i nlilitO^-btRuJiOgCJ: OX 

^L^cll#<OE:^Jli^El OOTo r r. 03il||g{i5% 

[00491 <J:t, X -y^yj^-i^-hcoS^ite^ttSrH 
3 t^-r. 1 0 0 T o r r #jS* TiiE^j 

h {,±#i-S*>\ 1 0 OT o r rtLh 

5 0"CfcL, 03jilg{i5%tL;t. 
[00501 x.y^y^<W-K^03«Jgt&#1i 
?:l2l4fc:S^-r. O3aiSI42 0%#iStti4««cO±# 

t*{cv-ht±#-ri,A\ 2o%ijLh-e{ix-y^>;/ 

5 0°Ct L, E:^{i^El OOTo r rt L7t. 
[ 0 0 5 n :7 •J-->^'«fSJi, ^Sc7);^;l'-r-y h 

ffiXfl^-r-yhiSOOI^/Bttit. lf-rWN'<0 
Xfl—r-y hlil 5 OtX/B t^j:*). 1 lot (25 

t!c) {±4 h rmx'mmLwtime>^j:\\ ^izm 

[ 0 0 5 2 1 !^^^^x y f-y ^^1/- h ti^f-?. R u CO 
Jiff (cflScffr g^sls^^^i?=5:x■yf-y^^- 

;ttf5 0nm/mi nJ3Lhfc-f St, iCDW-hSr^S 

f^A'Xcti. m2-^4i<0 9V-=-yy^^?:7O°C—2 

00- acL^ttiitf^T'^^rv^ t^c, 03igS«5%ia 

U--y-/^'if-yfzmMi:i7f:-t. 
[00531 ( 3 ) R u (O^ljm 

1- r. ^fmblXWF<^Zti'€'^t:, ^xy^^n 
^HSfclLfc^S-OxyM 2^h-9-l 3(0±iZtH 
at. t-^-^3 2 0X;{^jDat, -^xyNAWfttt 

1 5 0x:x'hi. ^<^m. /nVI-:/! 7v. i 9v$-ra 

(t. Ru (EtCp)j, Nt^^'Xi^il^tl^lXO. 

yy^^yx.'<)ir2 1 izx K)m%a.^mmLtz. 

[00 54] (4) 0.{ZXh9'}-~yf-)im 

A.:, ii^. mams y^mv^±^zmhtmvlit^^^%t 
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( 0 0 5 5 1 03 u --y^^<r)mmmiizx 0 . isg 
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[ 0 0 5 6 J C:<Ot-:?-a«<0±tfTWc#dl$SJi 
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gjg&tJSt^^. J:^-C, 03SUgSrlO%tLf>:. ^ 
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[00 57] >'\-;1^7'2 0vSr^^, O3ttt&S2 0sJ: 

<^>f ;t>'9S«<7)gi^^kS:«l^i-S^: t C J: oTllBL 
[0058] MWmzii. R u O, c7)^ ^ >-S,S*W^ 

TO^WS'-Xy^^jJ^^-^J^T 1 24J-C03ffi|&«-it 

[ 0 0 5 9 1 «»^«fllg C QM S : Quadnipole 

Hass Spectroiiietry^7)lil&D coaH^T'tiC Oj tSffl^fl 

^CAJ03i:rajSL/t)t*^^L/^h#;i^>ixl.. J: 
oT. 03;<f;^tJ:S:?U-:i>'^^fc:J:'). ^^t:»5^i- 

[00601 y --:^^'<o-aof^ig 

2r20LOT (•>x/N2 5tii:/lLOT) tJi-^OilLff 
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=5:*.^, ::<OliaS:fiefflLT^46'>xyM 2±t;:j^jRL 
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